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structure. The purpose of this note is to show that the contribution of this resonance to photoproduction is capable of producing a large effect in the -+ w -to -"' ratio at threshold.
It is as.sumed that the Chew, Goldberger, Low, and Nambu invariant The singularity produced by the 2tr state is a branch cut running from 4tJ. 2 to aoo in the complex plane for the momentum -transfer variable t = -(q .. k) 2 = (w~ -k) 2 -(q-k) 2 • 4 Since G parity allows only the scalar part of the photon interaction in·the proces~ 'Y + tr-11' + 11' » the 21T singularities will be present only in the photoproduction amplitudes representing the scalar part of the photon.
namely the (0) amplitudes. It should also be noted that the (0) amplitudes have only the I= l/2 pion-nucleon phases in the physical region for y + n -+ ri + 11'
and 'Y + n-n + w. The strength of the singularities associated with these two channels is given by the imaginary part of the amplitudes. Therefore~ since the ! = 1/2 phases are small in the low-energy region for photoproduction, it is a good approximation to neglect these singularities.
The (0) amplitudes rna y now be written in the form
where 1m 2 denotes the absorptive part of A (O) for the channel '{ + w -n + n.
The square of the total energy for this channel is t, and s is the square of the total energy for the photoproduction channel. Since the singularities are neglected
2 , the physical region for photoproduction, a polynomial expansion ·J 0 2 may be used to continue Im 2
By means o£ the unitarity. condition, it is now possible to obtain Irr 2 A (s, t) expressed in terms of the helicity amplitudes for 1f + 11'-n + n, and 'II'+ y -11' + Tl'.
Since the process 11' + 'Y -1r + 1r contains only odd angular momentum, only the J = 1 state is kept,· and J ~ 3 is neglected. The 11' + Tl' -n + n states that enter into these imaginary parts are the same as those in the nucleon electromagnetic structure problem. and we find pion form factor introduced by these authors.
Here F (t) is the 11' l \,) H. S. Wong hall! shown that m 1 (t) is well represented for t >4f.l by the form Since the form factors are approximately linear in the region -S < t <: 0, the (0) amplitudes may be expressed in terms of C ~ (0) and = 0.08 • would seem to allow -1.8 e < A < 1.8 e (see Fig. 1 ). When combined with the uncertainty in £ 2 , this would constrain lA I tobe lessthan2.5e. This report was prepared as an account of Government sponsored work.
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